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Dishwasher with a comminution device 

The invention relates to a dishwasher with a device for comminuting rinsing residue. 

5 When items to be washed in a dishwasher are cleaned, rinsing residue usually occurs and 
collects at the bottom of the dishwasher. Some of the rinsing residue is frequently too coarse 
or too heavy so that it cannot be removed from the dishwasher after the rinsing process 
together with the used rinsing solution via the discharge pump. Consequently, coarse rinsing 
residue becomes deposited in the transport paths of the rinsing liquid or blocks the sieves 
10 provided in the dishwasher which can severely impair the operation of the dishwasher. 

Sieve devices which can be removed from the dishwasher, cleaned and re-inserted are already 
known to eliminate this problem. These sieve devices have the disadvantage that the cleaning 
process is unpleasant for the user. Furthermore, the cleaning process is frequently forgotten 
15 or carried out too infrequently so that problem-free operation of the dishwasher is no longer 
ensured as a result of blockage of the sieve devices and obstruction in the transport paths of 
the rinsing liquid which disadvantageously affect the rinsing result and in extreme cases, can 
result in damage to the dishwasher. 

20 In further known dishwashers a comminution device (shredder) is provided which can be used 
to comminute rinsing residue accumulating during the rinsing process in the dishwasher so 
that it can be removed from the dishwasher in the comminuted state together with the used 
rinsing solution via the discharge pump. However, the known comminution devices have the 
disadvantage that they must be driven by means of their own motor. Since the motors are one 

25 of the most costly components in a dishwasher, they constitute a large proportion of the total 
manufacturing costs of a dishwasher. Each additional motor consequently increases the 
manufacturing costs of a dishwasher and also the risk of a breakdown. 

It is thus the object of the present invention to provide a dishwasher with a comminution 
30 device, which can be produced at low cost, and enables large contaminant particles occurring 
during operation of said dishwasher to be comminuted in a simple manner inside the 
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dishwasher, to be removed from the dishwasher and to improve the performance of the 
dishwasher whilst at the same time improving the easy maintenance of the said dishwasher. 

This object is solved by the dishwasher according to the invention having the features 
5 according to claim 1. Advantageous further developments of the present invention are 
characterised in the dependent claims 2 to 10. 

Provided in the dishwasher according to the invention is a circulatory pump for circulating the 
rinsing liquid and a comminution device for comminuting rinsing residue, where the 
10 comminution device is at least temporarily driven by the circulatory pump. 

The dishwasher with a comminution device according to the present invention has the 
advantage that the comminution device is driven simply and efficiently which enables the 
dishwasher to be manufactured inexpensively and also improves the operating safety of the 
15 dishwasher. The comminution device for example is equipped with a plurality of 

comminuting blades which comminute the coarse contaminants at high speeds. The coarse 
contaminants occurring in the dishwasher during washing are thereby comminuted so that 
they can be removed from the dishwasher together with the used rinsing liquid which 
improves the rinsing result and also enhances the ease of maintenance of the dishwasher. 

20 

In the dishwasher according to the invention, the comminution device can be operated only 
temporarily, i.e. it can be specifically switched on and off as required. The comminution 
device can then be only activated for example when coarse rinsing residue occurs in the 
dishwasher, such as for example during the pre-rinse phase or during the washing process. 
25 The temporary operation of the comminution device has the advantage that the comminution 
device can be only driven as required whereby, on the one hand, the energy consumption for 
driving the comminution device can be kept as low as possible and on the other hand, the 
comminution device itself is protected. 

30 In an advantageous embodiment of the dishwasher with a comminution device according to 
the present invention, the drive coupling between the comminution device and the circulatory 
pump is made by means of a safety-friction clutch wherein the driving force is transmitted by 
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mutual friction of the two coupling components. As a result, the comminution device can be 
switched on and off as required during the washing operation without interrupting the 
operation of the circulatory pump. The safety friction clutch prevents the comminution device 
or items of cutlery from being damaged if the comminution device becomes blocked for 
5 example by the comminuting blades becoming entangled with non-comminutable items or 
items of cutlery which have dropped down. 

At the same time, it is particularly advantageous if the comminution device is driven by 
means of the impeller of the circulatory pump. The impeller of the circulatory pump 

10 circulates the rinsing liquid in the dishwasher, i.e. pumps it into the transport paths provided 
therefor. Consequently, the impeller is also one of the components of the circulating pump 
which rotates at the highest speeds. Since the comminution device is preferably also operated 
at high speeds to achieve a good comminution effect, the impeller of the circulatory pump is 
especially suitable for driving the comminution device without the need to provide a gearbox 

15 therebetween. 

The temporary drive of the comminution device can be achieved particularly simply if the 
drive coupling between the comminution device and the circulatory pump is made by means 
of a connecting shaft. In this case, the connecting shaft is preferably axially displaceable and 

20 its axial freedom of movement is limited by stops, wherein in one stop position of the 
connecting shaft the drive coupling between the comminution device and the circulatory 
pump is made and in the other stop position of the connecting shaft, the drive coupling 
between the comminution device and the circulatory pump is broken. In this way, the drive 
coupling between the comminution device and the circulatory pump can be made or broken as 

25 desired merely by an axial displacement of the connecting shaft between the comminution 
device and the circulatory pump. 

More appropriately, the connecting shaft between the comminution device and the circulatory 
pump can be coupled to the hub of the impeller of the circulatory pump, wherein the 
30 connecting shaft has at least one free end in the direction of the circulating pump. As a result 
of the axial displacement of the connecting shaft between the comminution device and the 
circulatory pump in the direction of the circulatory pump, the free end of the connecting shaft 
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can be brought close to the hub of the impeller of the circulatory pump and brought into 
contact therewith until the connecting shaft and the impeller of the circulatory pump are 
coupled to one another. As mentioned above, the free end of the connecting shaft and the hub 
of the impeller of the circulatory pump are preferably configured so that they form a safety- 
5 friction clutch where the drive force is transmitted by mutual friction between the connecting 
shaft and the impeller of the circulatory pump. Alternatively, the free end of the connecting 
shaft and the hub of the impeller of the circulatory pump can be shaped in such a 
complementary fashion to one another that they can intermesh without the possibility of a 
difference in the speed. 

10 

In order that the drive coupling between the comminution device and the circulatory pump 
can be specifically switched on or off, there is preferably provided a coupling regulator by 
which means the drive coupling can be made or broken. The coupling regulator can 
especially comprise a combination of a positive temperature coefficient (PCT) and an 
15 actuating element consisting of a shape memory alloy (FGL) which acts mechanically on the 
drive coupling between the comminution device and the circulatory pump and thereby 
switches it on or off. 

The actuating element made of a shape memory alloy has the property of acquiring predefined 
20 shapes at certain temperatures whereas the positive temperature coefficient can be heated 

electrically, is in heat-conducting contact with the actuating element made of a shape memory 
alloy and thus heats it. For the use according to the present invention, the actuating element 
made of a shape memory alloy is adjusted, for example, so that at a first temperature it 
acquires a first predefined shape whereby the drive coupling between the comminution device 
25 and the circulatory pump is broken and at a second temperature, acquires a second predefined 
shape whereby the drive coupling between the comminution device and the circulatory pump 
is made. With the aid of the positive temperature coefficient, the actuating element made of a 
shape memory alloy can be brought to the first or second temperature, immediately acquiring 
the corresponding first or second shape and thereby switching on or off the drive coupling 
30 between the comminution device and the circulatory pump. The activation or deactivation of 
the combination of a positive temperature coefficient and an actuating element made of a 
shape memory alloy is preferably made by an electronic control of the dishwasher. 
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In a further advantageous embodiment of the present invention, there is provided at the 
connecting shaft between the comminution device and the circulatory pump at least two radial 
projections between which an actuating element of the coupling regulator engages. The two 
5 radial projections at the connecting shaft create a friction bearing for the actuating element of 
the coupling regulator by which means the connecting shaft can be exposed to force in both 
axial directions to effect the axial displacement of the connecting shaft or hold the connecting 
shaft in a desired axial position. 

10 Alternatively, the drive coupling between the comminution device and the circulatory pump 
can also be made or broken by an electromagnetic switch which effects the axial displacement 
of the connecting shaft between the comminution device and the circulatory pump by action 
of electromagnetic force. The electromagnetic switch operates on the principle of a coil 
through which an electric current flows and which surrounds a ferrite core, wherein the 

15 connecting axis between the comminution device and the circulatory pump represents the 
ferrite core. The coil of the electromagnetic switch at least partly surrounds the connecting 
axis so that it exerts a force on the connecting axis in the axial direction as soon as electric 
current flows through the coil. When an electric current flows through the coil in a first 
polarity, the coil produces an axial force on the connecting axis in a first direction and when 

20 an electric current flows through the coil in a polarity opposite to the first polarity, the coil 

produces an axial force on the connecting axis in a direction opposite to said first direction. In 
this way, the connecting shaft between the comminution device and the circulatory pump can 
be exposed to force in both axial directions as desired to effect the axial displacement of the 
connecting shaft or hold the connecting shaft in a desired axial stop position. 

25 

It is particularly advantageous if the comminution device is disposed inside and the coupling 
regulator is disposed outside the washing container of the dishwasher. Such an arrangement 
has the advantage that the positive temperature coefficient (PTC) controlling the actuating 
element consisting of a shape memory alloy (FGL) or the coil of the electromagnetic switch is 
30 located outside the washing container and is therefore protected from the fluctuating 
temperatures of the rinsing liquid. Contact between the power supply of the positive 
temperature coefficient or the coil of the electromagnetic switch and the rinsing liquid is 
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further prevented, thus ensuring the operating safety of the dishwasher according to the 
invention. 



The present invention is explained in detail hereinafter using an exemplary embodiment with 
5 reference to the drawings. In the figures: 

Fig. 1 is a cross-section of the lower part of a dishwasher with a comminution device 

according to the present invention; 

10 Fig. 2 is a detailed view of the cross-section of the lower part of a dishwasher with a 

comminution device according to the present invention shown in Fig. 1. 



Figure 1 shows a cross-section of the lower part of a dishwasher with a comminution device 
according to the present invention. Located in the lower part of the dishwasher is the sump 1 

15 which closes the washing container (not shown in full) of the dishwasher. Provided in the 
upper part of the sump 1 is a sieve arrangement 2 and 3, substantially consisting of a fine 
sieve 2 and a coarse sieve 3 located therein. During the rinsing operation, the rinsing liquid 
flows downwards in the washing container through the sieve arrangement 2 and 3 and collects 
at the bottom of the sump 1. From there the rinsing liquid is either pumped by the circulating 

20 pump 6 back into the transport paths for the rinsing liquid during rinsing operation or during 
pumping-out it is removed from the dishwasher by the discharge pump 4 though a trap 5. 

Especially during the pre-rinse phase and the cleaning process, coarse rinsing residue which 
has fallen through the coarse sieve 3 accumulates in an area before the trap 5 at the lowest part 

25 of the sump 1 and when the used rinsing liquid is pumped away, this cannot be removed from 
the dishwasher through the trap 5 by means of the discharge pump 4. Located in this area are 
comminuting blades 12 of a comminution device which can be set in rotary motion at high 
speeds to comminute the coarse contaminants which have accumulated. In comminuted form, 
the rinsing residue can then be removed through the trap 5 by means of the discharge pump 4 

30 when the used rinsing liquid is removed from the dishwasher. 
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The comminution device substantially consists of a connecting axle 8 which can be rotated by 
means of two bearings 9 and 10 at the bottom of the sump 1 and is mounted so that it is 
displaceable in the axial direction. The connecting axle 8 has two free ends, one free end 
being equipped with the comminuting blades 12 which comminute the coarse contaminants at 
5 the bottom of the sump 1 when the comminution device is operating. The other free end 18 of 
the connecting axle 8 is coupled to the impeller 7 of the circulatory pump 6. During operation 
of the dishwasher the impeller 7 is driven by the circulatory pump 6 and is thereby brought 
into rotation at high speeds whereby, as a result of the direct coupling of the impeller 7 with 
the connecting axle 8 of the comminution device, the comminuting blades 12 are set in the 
10 same rotation at high speeds. 

Figure 2 shows a detailed view of the cross-section of the lower part of the dishwasher with 
the comminution device according to the present invention shown in Fig. 1. It can be seen 
from Fig. 2 that the comminution device substantially has a connecting axle 8 which can be 
15 rotated through two bearings 9 and 10 at the bottom of the sump 1 and is mounted so that it is 
displaceable in the axial direction. In Fig. 2 the connecting axle 8 is shown in a position 
shifted axially to the left in which the free end 18 of the connecting axle 8 opposite to the 
comminuting blades 12 is at a distance from the impeller 7 of the circulatory pump 6 and is 
thus decoupled. 

20 

Provided on the connecting shaft 8 between the two mountings 9 and 10 are two radial 
projections in the form of disks 16 between which the actuating element 14 of a coupling 
regulator 13 engages. The two radial disks 16 on the connecting shaft 8 thus form a friction 
bearing by which means the connecting shaft 8 can be exposed to force in both axial 
25 directions from the actuating element 14 of the coupling regulator 13 to effect the axial 
displacement of the connecting shaft 8 or hold the connecting shaft 8 in a desired axial 
position. 

The coupling regulator 13 comprises a positive temperature coefficient (PTC) element which 
30 is in heat-conducting contact with the actuating element 14. The actuating element 14 
consists of a shape memory alloy (FGL) which has the property of acquiring predefined 
shapes at specific temperatures. In the exemplary embodiment shown in the drawings, the 
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shape memory alloy of the actuating element 14 is adjusted so that at a first temperature it 
acquires a first predefined shape and thereby axially displaces the connecting axle 8 to the left 
by means of the friction bearing 16 into a position wherein the drive coupling between the 
connection axle 8 and the impeller 7 of the circulatory pump 6 is broken and at a second 
5 temperature acquires a second predefined shape 15 and thereby displaces the connecting axle 
8 axially to the right by means of the friction bearing 16 into a position wherein the drive 
coupling between the connecting axle 8 and the impeller 7 of the circulatory pump 6 is made. 

The positive temperature coefficient element of the coupling regulator 13 can be electrically 
10 heated in order to heat the shape memory alloy of the actuating element 14 to the desired 

temperature by means of heat-conducting contact. Using the positive temperature coefficient 
element 13 the actuating element 14 can thus be brought to the first or second temperature, 
immediately acquiring the corresponding first 14 or second shape 15 and thereby switching on 
or off the drive coupling between the connecting axle 8 of the comminution device and the 
15 impeller 7 of the circulatory pump 6. 

The coupling regulator 13 is activated or deactivated by means of electrical connections 1 1 
which are connected to an electronic control of the dishwasher. Whereas the actuating 
element 14 is located inside the sump 1, the coupling regulator 13 is located outside the sump 
20 1 to protect it from influences of the rinsing liquid and prevent any contact of the rinsing 
liquid with the power supply 1 1 to the coupling regulator 13. 

When the actuating element 14 is in the position 15 in which it displaces the connecting axle 8 
axially to the right by means of the friction bearing 16, the free end 18 of the connecting axle 

25 8 of the comminution device comes in contact with the hub of the impeller 7 of the circulating 
pump 6. In the present exemplary embodiment the drive coupling between the connecting 
axle 8 and the impeller 7 of the circulatory pump 6 is made via a safety-friction clutch. In this 
case, the free end 1 8 of the connecting axle 8 of the comminution device and the hub of the 
impeller 7 of the circulatory pump 6 is configured so that the drive force is transmitted by 

30 mutual friction of the two coupling components. 
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As a result of the drive coupling between the connecting axle 8 of the comminution device 
and the impeller 7 of the circulatory pump 6 by means of the safety-friction clutch 17, 18, the 
comminution device can be switched on and off as desired during rinsing operation without 
interrupting or hindering the operation of the circulatory pump 6. Furthermore, if a blockage 
5 occurs in the comminuting blades 12, the safety-friction clutch 17, 18 can slip without 
damaging the circulatory pump 6 or interrupting its operation. 
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1 Sump 

2 Fine sieve 

3 Coarse sieve 

4 Discharge pump 

5 Trap 

6 Circulatory pump 

7 Impeller of circulatory pump 6 

8 Connecting axle of comminution device 

9 Mounting of comminution device 

1 0 Mounting of comminution device 

1 1 Electric connections of coupling regulator 13 

12 Comminuting blades of comminution device 

13 Coupling regulator (positive temperature coefficient, PTC) 

14 Actuating element (shape memory alloy, FGL) of coupling regulator 13 

15 Second position of actuating element 

16. Radial disks/friction bearings on connecting axle 8 

17 Hub of impeller 7 

18 Free end of connecting axle 8 
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